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Sulphur 


Available form 


S0 4 2 -, SO 3 2 


Sulphur deficiency 


Normally 65-75 % area of Bangladesh ali, low land are S deficiency area. S deficit area 4.5 million 
hectare. 


Mobility of Sulphur 


Non-mobile or less mobile in plants. So, deficiency symptoms shows appear in lower area, young 
leaves or upper leaves. 


Causes of Sulphur deficiency in Bangladesh 


1. Alluvial soil- Alluvial soil deposits less containing mineral. e.g. Gypsum, Pyrite. 


2. Low organic matter. 


3. Before fertilizer was not used. 


4. Cultivation of HYY and mainly rice. 


5. Flooding (low land, medium low land). 


6. Use of imbalance fertilization. mainly high application of N fertilizer piant maintain N:S ratio. 


7. Piant uptake S with N from soil. 


8. Sulphate (SO 4 2 ") leaching in light soil. 


9. Less use of S containing pesticides. 


10. High humidity and temperature. In typical region the decomposition of organic matter is very 
high. 

1 1 . High rainfall- S is very soluble as SO4 2 ' form, so leach down to sub soil. 


* 


S leaching occur in high Phosphorus fertilized soil. 


Soil 



SO4 2 - + H2PO4 



h 2 po 4 


+ S 0 4 2 


h,po 4 


leaching 
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Sources of Sulphur 


S behaves like N in many respects. Both N and S elements are held in organic compounds. The 
different oxidation stages SO 4 2 ' or NO 3 ' in well drain soil. SO 4 2 ' or NO 3 ' can be lost by leaching 
when its Cone, builds up in the soil solution. S solubility is limited when Ca is abundant. Gypsum is 
only slightly soluble and may precipitated. Different sources of S as follows- 


1. Inorganic Sulphur- The pyrite (FeS 2 ) is common. There are many fornis of sulphates in acid soil 
moderately soluble Gypsum is formed but even quite soluble. Na sulphate occur in some soils. 


S bearing pesticides. 


Fertilizers- NH 4 SO 4 , PSO 4 , PbS, Mn-sulphide. 


S bearing nutrients- 


Pyrite 

FeS 2 

Gypsum 

CaS0 4 . 7H 2 0 

Ipsomite 

MgS0 4 . 7H 2 0 

Mirabilite 

Na 2 S0 4 . 10H 2 O 

Sphalerite 

ZnS 

Charcoal pyrite 

CuFeS 2 

Cobaltite 

CoAsS 

Pyrrhotite 

FenSi 2 

Galena 

PbS 

Arsenopyrite 

FeS 2 . FeAs 2 

Pentlandite 

(FeNi) 9 S 8 


2. Organic Sulphur 

70-90 % of the total sulphur of many surface soil is found in OM. S is the constituents of many 
proteins. The amino acids cystine, cysteine and methionine all contain S. 

Forms of Sulphur 

1. Inorganic form: The inorganic forms are solution sulphate, adsorbed sulphate, insoluble sulphate 
and reduced inorganic sulphur compounds. 

a. Solution sulphate/ water soluble salt- More available (Fe, AI, Ca, K, Na, Mg) SO4. 

S is uptake by roots as SO 4 2 ' by diffusion and mass flow in soils grater or equal 5 ppm SC> 4 2 ‘ 
and upto 20 ppm but S deficiency sandy soil often contains less than 5 ppm because of SO 4 2 ' 
leaching. 

SO4 2 ' leaching loss: Saline soil > Calcareous soil > Acid soil. 

b. Adsorbed Sulphate- Adsorbed Sulphate is an important fraction in soils containing large 
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amount of AI and Fe oxide. Many ultisalts (Red-yellow podzol) and oxisols (lalusal) contain 
appreciable amounts of adsorbed sulphate. 

c. SO 4 2 " co-precipitate with CaC03- S occurs as Co-ppt or co-crystalize impurity with 
CaCCb and it is an important fraction of the total S in calcareous soil. 

2. Organic form: 70-90 % of the total sulphur of many surface soil is found in organic matter. S is 
the constituents of many proteins . The amino acids cy stine, cy steine and methionine all contain S . 

Occurrence of Sulphur in Soil 


The soil parent material average about 0.06 % S 


A 

horizon 


B 

horizon 


C 

horizon 


% of S 0.015 % 0.03 % 0.045 % 0.06 % 



Fig: The distribution of organic and Inorganic S in representation soil profile of the northem USA. 

Furrow slice of the soil contains between 200-1000 kg/ ha of S, nearly all of it is organic. (Fig) 

The B horizon of a moderately weathered humid region soil contains relatively little S . A = more, B = 
less S. Strongly weathered soils A = less, B = more. 

Arid and cold humid region, A > 50 % Inorganic S. 

Arid region B = low S 

Clay soils = More S 

Sandy soils = less S 
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liming increases the approximately double the rate of sulphate leaching. Saline soil often contain 
large amount of sulphate.(reduced condition) 

Reduced Condition: Sulphates — ► Sulphides (FeS 2 ) 

Aerated Soil- 

Sulphide Sulphate 
e.g. In acid sulphate soils. 

FeS 2 FeS0 4 ^ Fe 2 (S0 4 ) 3 

Factors affecting S availability in Soil 

1. Forms of S in soil. 

2. S content in soils: 14 ppm S- critical level for rice. 

3. Adsorption of S0 4 2 '. 

4. Phosphate concentration in soil. 

5 . Mineralization and Immobilization. 

6. S- Oxidation. 

7. Flooding f S f. 

8. Effect of drying. 

9. leaching loss. 

10. Management practices. 

Sulphur Reduction 

SO4 2 - ^ H 2 S Fe= Mn= Cu ~ Zn= > FeS 

MnS 

CuS 7 

ZnS 
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Oxidation of S in soils 

Purely the oxidation of elemental S, sulphides and other inorganic sulphur compounds is very slow 
and therefore, less important than microbial oxidation. The rate of biological oxidation depends on 
the interaction by three factors- 

i. The microbial population in soil. 

ii. Characteristics of the S sources. 

iii. Soil environmental conditions. 

3 classes of bacteria are involved in S oxidation 

1. Chemoautotrophs: 

Thiobassilus are typical Chemoautotrophic bacteria which are gram negative, non sporulating rods. 
They oxidized H 2 S, elemental S, Thio sulphate and polythionite the following 6 species have been 
studied in most details. 

1. Thioparus 

2. Denitriphicant 

3. Thiooxidants 

4. Fer oxidants 

5. Intermedius 

6. Thiocianooxidans 

Most thiobacilli are striet aerobes but some are facultative, thiobacilli utilizer energy released from 
oxidation of inorganic S for fixation of CO 2 . 

In organic matter, there activity can be described in the following general equation. 

CO 2 + S +1/2 0 2 + 2H 2 0 (CH 2 0)n + SO 4 2 - + 2H+ 

Two other common reaction are- 

H 2 S + 20 2 H 2 SO 4 -» 2H+ + SO 4 2 - 
2S + 30 2 + 2H 2 0 -»■ 2 H 2 SO 4 4H+ + 2S0 4 2 " 

Thiobacillus denitrificant can substitute N0 3 ‘ for O 2 as an electron acceptor and cause denitrification 
besides oxidation of S. 

2N0 3 - + S + H 2 O + CaC0 3 CaS0 4 + N 2 | 
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Other S oxidising general are - 

Sulfolobus, thiomicospora, thermothrix, thiolbrix of which sulfolobus are therophilic that can grow 
over a pH range of 2-5 and temperature of 60-80° C. 

S so 4 2 - 
s 2 -^s 

S 2 - SO4 2 - 

2. Photoautotrophs: The chlorbium that is green bacteria and chromatium that is purple bacteria are 
2 principal group which are obligate anaerobs and their habitate is usually H 2 S containing muds and 
stagnant waters exposed to light. They carry out photo synthetic C fixation using S 2 ' and other S- 
compounds as oxidant. 


Http://Studyag. blogspot.com 
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